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DETAILED ACTION 

1. This is the response to the Applicant's RCE filed on 12/13/04. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 12/13/04 and 12/27/04 were filed 
after the mailing date of the present application. The submission is in compliance with the 
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 
considered by the examiner. 

Allowable Subject Matter 

3. Claims 1-54 are allowed. 

4. The following is an examiner's statement of reasons for allowance: 

The prior art of record fail to disclose a programmable element comprising the gate oxide 
having an electron charge trapped in the gate oxide adjacent to the first source/drain region and 
substantially no charge trapped in the gate oxide adjacent to the second source/drain region, the 
amount of electron charge trapped in the gate oxide adjacent to the first source/drain region is 
sufficient to cause the conduction channel to have at least two different voltage threshold regions 
as recited in claims 1-6, 7-1 1. 

The prior art of record fail to disclose a programmable element comprising a non- volatile 
memory cell comprising a semiconductor element having a conductive gate located adjacent to 
and separated from the channel region by a charge trapping insulator such that the channel region 
has a first voltage threshold (Vtl) in a first portion of the channel and a second voltage threshold 
(Vt2) in a second portion of the channel region as recited in claims 12-14. 
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The prior art of record fail to disclose a programmable element comprising 
programmable memory element, comprising the transistor having a first programmed state 
whereby electrons are injected into the gate oxide by avalanche hot electron injection; and the 
transistor having a second programmed state whereby the electrons are re-emitted back into the 
channel region as recited in claims 15-17. 

The prior art of record fail to disclose a non-volatile memory, comprising wherein the 
charge trapping element is a programmable device having a charge trapped in the gate oxide 
adjacent to the source region and substantially no charge trapped in the gate oxide adjacent to the 
drain region such that the channel region has a first voltage threshold region (Vtl) and a second 
voltage threshold region (Vt2) as recited in claims 18-23, 24-25, 26-27. 

The prior art of record fail to disclose a method of programming a non- volatile memory 
cell, comprising applying a first voltage (VI) to a first source/drain terminal of a transistor; 
applying a second voltage (V2) to a second source/drain terminal of the transistor, where the 
second voltage is greater than the first voltage; applying a gate voltage sufficient to turn on a 
channel of the transistor; and injecting electrons into a gate oxide of the transistor adjacent to the 
first source/drain region but not adjacent to the second source/drain region as recited in claims 
28-30. 

The prior art of record fail to disclose a method of using a transistor as a non- volatile 
memory cell comprising operating the transistor in a reverse direction to program the transistor 
by avalanche hot electron injection from a channel of the transistor to trap electrons in the gate 
oxide adjacent to a source of the transistor resulting in a programmed transistor as recited in 
claims 31-37. 
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The prior art of record fail to disclose a method of utilizing a MOSFET as a memory cell 
comprising operating the MOSFET in a reverse direction to trap electrons in a source end of a 
gate oxide of the MOSFET to cause the channel to have at least two different threshold voltage 
regions as recited in claims 38-41. 

The prior art of record fail to disclose a method of using a normal MOSFET as a memory 
cell, comprising programming the MOSFET by operation in the reverse direction and utilizing 
avalanche hot electron injection to trap electrons in the gate oxide of the MOSFET causing a 
channel of the VOSFET to have two different threshold voltage regions; and reading the 
programmed MOSFET by operating the MOSFET in the forward direction to sense the electrons 
trapped in the oxide near a source of the MOSFET as recited in claims 42-48. 

The prior art of record further fail to disclose a method of operating a transistor as a non- 
volatile memory cell, comprising applying a first voltage to a drain terminal of the transistor; 
applying a second voltage to a source terminal of the transistor, where the second voltage is 
greater than the first voltage; injecting electrons from a channel of the transistor into a gate oxide 
of the transistor; applying a third voltage to the drain terminal of the transistor; applying a fourth 
voltage to the source terminal of the transistor, where the third voltage is greater than the fourth 
voltage; and sensing the electrons trapped in the gate oxide of the transistor as recited in claims 
49-51. 

The prior art of record further fail to disclose a method of operating a MOSFET as a non- 
volatile memory cell comprising operating the MOSFET in a reverse direction to trap electrons 
in a source end of a gate oxide of the MOSFET to cause the channel to have at least two different 



Application/Control Number: 1 0/763, 1 36 Page 5 

Art Unit: 2824 

threshold voltage regions; and operating the MOSFET in a forward direction to sense the trapped 
electrons in the source end of the gate oxide of the MOSFET as recited in claims 52-54. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuan T. Nguyen whose telephone number is (571) 272-1880. 
The examiner can normally be reached on Mon-Thu-Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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